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ABSTRACT 

Background Retirement is associated with an increase 
in recreational physical activity but its impact on other 
domains of activity (at home, for transport) and 
sedentary behaviour, such as time spent watching 
television (TV) is unknown. We examined the association 
between retirement and changes in domain-specific and 
overall activity and TV viewing. 
Methods Data were derived from the population-based 
EPIC (European Prospective Investigation into Cancer)- 
Norfolk cohort. Physical activity and TV viewing time 
were self-reported at baseline (1997-2000) and follow- 
up 2 (2006-2007) by 3334 participants employed at 
baseline, of whom 785 (24%) were retired at follow-up 
1 (2002-2006). Multivariable regression models were 
fitted to estimate the association between retirement 
and changes in physical activity and weekly TV viewing 
time. 

Results Compared with continued employment, 
retirement was associated with a decline in overall 
activity (men: non-manual, -40.9 MET h/wk; manual, 
-49.6 MET h/wk; women: non-manual, -26.9 MET h/wk; 
manual, -31.6 MET h/wk; all p<0.001 (MET, metabolic 
equivalent of task)). Domain-specific activity declined for 
transport and occupational (p<0.001) and increased for 
recreational (p<0.02) and household (p<0.002) activity. 
We observed significant interaction between retirement 
and social class in respect of overall and domain-specific 
activity apart from household activity. Retirement was 
associated with a mean increase in TV viewing time, 
with the largest increase among manual social classes 
(men: +3.9 h/wk; women: +2.8 h/wk; both p<0.001). 
Conclusions Interventions should aim to promote 
household and transport as well as recreational activity. 
Further research on the impact of retirement on 
sedentary behaviour is needed. 



INTRODUCTION 

Physical activity is important for maintaining health, 
mobility and well-being in older age. 1 2 Despite 
these well-established benefits, global physical activ- 
ity surveillance data show that adults over the age of 
60 years are the least active segment of the adult 
population. 3 4 Another concern is the high level of 
sedentary behaviour among older adults 5 because 
this is a distinct health behaviour that has been 
found to be associated with increased cardio- 
metabolic risk independent of physical activity. 6 The 
rapidly aging population, the modest success of 
existing physical activity interventions, 7 and the 
current lack of interventions to reduce sedentary 



behaviour among older adults 8 highlight a need to 
develop effective interventions to promote and 
maintain an active lifestyle in older age. 

The transition to retirement might be an import- 
ant time period in this respect. Retirement requires 
individuals to reconsider their established habits 
and develop new daily routines. 9 Evidence indicates 
that older adults might be particularly receptive to 
changing their behaviours and adopting a healthier 
lifestyle during this transition period. 10 A recent 
systematic review 11 on physical activity and the 
transition to retirement suggested an increase in 
recreational physical activity after retirement, while 
findings on overall physical activity were inconsist- 
ent. There was also some evidence suggesting that 
the effect of retirement on physical activity varied 
by sex, with men becoming slightly more physically 
active than women following retirement. The avail- 
able evidence was limited by the imprecise assess- 
ment of physical activity: many studies relied on 
single items of unknown validity that are unlikely 
to have captured all activities of daily living (eg, 
household chores, active travel) and might have 
low responsiveness to change. Furthermore, only 
one study investigated the association between 
retirement and physical activity specific to a 
domain other than recreation, namely transport. 12 
The narrow focus on recreational or overall phys- 
ical activity in the other studies might have missed 
important avenues for future interventions. In par- 
ticular, household and transport physical activities 
have been associated with numerous health benefits 
among adults in recent studies. 13 14 

A small number of studies 14-17 have indicated 
that socioeconomic status might moderate the rela- 
tionship between retirement and physical activity. 
Among retirees from lower social classes, recre- 
ational and overall physical activity consistently 
declined, whereas physical activity increased among 
retirees from higher social classes. It is unknown 
whether socioeconomic status also moderates the 
association between retirement and physical activity 
in other domains. The transition to retirement has 
also been associated with an increase in sedentary 
behaviour in two studies. 18 19 However, additional 
research is needed to confirm this association. 

The aim of this study was to examine the associ- 
ation of retirement with changes in overall and 
domain-specific (recreational, occupational, house- 
hold and transport) physical activity and sedentary 
behaviour as measured by television (TV) viewing 
time. 



Barnett I, et al. J Epidemiol Community Health 2014;68:747-753. doi:10.1 136/jech-201 3-203225 



747 



Other topics 



DATA AND METHODS 
Study population 

Data for this analysis came from the European Prospective 
Investigation into Cancer and Nutrition (EPIC)-Norfolk study, a 
population-based cohort study of 25 639 men and women aged 
45-79 years at entry and residing in Norfolk, UK. Participants 
completed a detailed initial survey on their health status and 
behaviour, and attended a health examination between 1993 
and 1997 (Health Check 1). Detailed descriptions of the recruit- 
ment, study design and methods have been published else- 
where. 20 The EPIC-Norfolk study was approved by the 
Norwich District Health Authority Ethics Committee, and all 
participants provided written informed consent. The sample for 
this analysis was drawn from 10 157 participants who 
responded to Health Check 2 administered between 1997 and 
2000 (from here on referred to as 'baseline'), follow-up 1 
between 2002 and 2006 and follow-up 2 between 2006 and 
2007 (figure 1). While data on physical activity were also col- 
lected in Health Check 1, the methods employed to assess phys- 
ical activity were different, and resulting data are not 
comparable with Health Check 2 and the follow-up rounds. 
Data from Health Check 1 were therefore not included in this 
analysis. 

We restricted our analysis to the subset of participants who 
were employed at baseline (n=4375) and excluded those who 
were retired (n=4751) and those who were unemployed, or stu- 
dents, or who described themselves as housewives or househus- 
bands (n = 1031). We also excluded participants who had a 
chronic disease (cancer, stroke, type 2 diabetes or heart disease) 
that could affect their ability to be physically active (n=239), 
and participants with missing data for physical activity (occupa- 
tional physical activity at follow-up 2: n=535; physical activity 
in other domains and/or rounds: n=92) or covariates (n=29) 
and those who were made redundant or ceased to work for 
reasons other than retirement between follow-ups 1 and 2 
(n=146), leaving 3334 participants included in analysis. 

Measurement of retirement status 

In this study, retirement was defined as the complete withdrawal 
from work. Realising the multifaceted nature and the increasing 
complexity of the concept of retirement, 21 we identified com- 
plete retirement based on self-reported retirement status, 
employment status and occupational physical activity. 
Retirement and employment status were assessed at baseline and 
follow-up 1 by asking participants whether they were currently 
retired from their main occupation and whether they had a paid 
job at present in each round. Participants who said they were 
retired but currently had a paid job, or reported occupational 
physical activity, were classified as employed. Based on the 
changes in retirement, employment status and occupational 
physical activity between baseline and follow-up 1, participants 
were categorised as having 'remained employed' or as having 
made the transition from 'employed to retired'. Retirement 



transition status was determined, on average, 3.5 (SD 0.5) years 
prior to the assessment of follow-up physical activity and TV 
viewing time (figure 1). This interval enabled us to account for 
the adjustment to retirement, a period which is a euphoric 
period full of activities for some retirees, and a period of confu- 
sion and inactivity for others. 22 

Measurement of physical activity and TV viewing time 

Physical activity and TV viewing time were assessed at baseline 
and follow-up 2. Physical activity was self-reported using the 
comprehensive EPAQ2 physical activity questionnaire (http:// 
www.srl.cam.ac.uk/epic/questionnaires/epaq2/epaq2.pdf). 23 The 
validity and repeatability of the EPAQ2 questionnaire has been 
demonstrated in populations of similar age. 23 EPAQ2 assesses 
physical activities over the past year in the context in which 
they were undertaken and in the following domains: recre- 
ational (exercise, sports, walking and cycling for pleasure, 
do-it-yourself (DIY), gardening), household (activities in and 
around the house including household chores and caregiving), 
transport (walking and cycling for non-work and work-related 
journeys) and occupational physical activity. Overall physical 
activity was the sum of physical activity in the different 
domains. Based on the frequency, intensity and duration per 
episode of physical activity, weekly energy expenditure in each 
domain was estimated by multiplying the episodes of participa- 
tion (h/wk) by the metabolic cost (MET) of each activity. 24 
Overall weekly energy expenditure was calculated by summing 
energy expenditure in all domains. TV viewing time (h/wk) was 
assessed by summing the responses to four questions about TV 
viewing before and after 18:00 on weekdays and weekends. 
Within-subject change in overall and domain-specific physical 
activity and time spent watching TV was determined by sub- 
tracting the values at baseline from the follow-up 2. 

Covariates 

Social class was based on the occupation reported in the initial 
EPIC survey (1993-1997) and categorised into five social classes 
(with class III subdivided into manual and non-manual class) 
following the Registrar General's occupation-based classification 
scheme. 25 For this study, social classes were collapsed into non- 
manual social class (consisting of classes I, II, III non-manual), 
and manual social class (classes III manual, IX V). Body Mass 
Index (BMI) was calculated using weight and height measured 
by trained research assistants at baseline. Based on reported 
alcohol consumption and smoking status at baseline, partici- 
pants were categorised as non-drinker or drinker and smoking 
status as never, former or current. Incidence of a chronic disease 
was a binary variable assigned according to whether any of the 
following diseases were diagnosed between baseline and 
follow-up 1 : type 2 diabetes, myocardial infarction, cardiovascu- 
lar disease or cancer. Change in marital status was based on 
comparing data from the baseline and follow-up 1, and cate- 
gorised as remained married, remained single (included 



Figure 1 Timeline of data collection 
for this analysis, European Prospective 
Investigation into Cancer-Norfolk 
cohort (W.S., working and retirement 
status; PA, physical activity (overall 
and domain-specific); TV, time spent 
watching television; yrs, years). 



Baseline 

1997-2000 



Exposure 

Outcome 
Mean interval 



W.S. 



I 



PA/TV 



Follow-up 1 

2002-06 



W.S. 



4.1 yrs 
(SD0.5) 



Follow-up 2 

2006-07 



3.5 yrs 
(SD0.5) 



PA/TV 



3 



Time (yrs) 



748 
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Table 1 Descriptive characteristics at baseline (1997-2000) by 
retirement status at follow-up 1 (2002-2006), EPIC-Norfolk cohort, 
UK 




Employed to 


Rpm^inpH 
rxciiidiMcu 








retired 




employed 






n=3334 


n=785 




n=2549 




p Value 


Sex (n, %) 












Male 


370 


23.1 


1230 


76.9 


0.58 


Female 


415 


23.9 


1 31 Q 
I j I j 


IF. 1 
/D. I 




Age (mean, SD) years 


59.7 


4.7 


53.0 


5.1 


<0.001 


BMI (mean, SD) kg/m 2 


26.5 


3.9 


26.0 


3.7 


0.005 


Social class (n, %) 












Non-manual 


478 


22.6 


1637 


77.4 


0.09 


Manual 


307 


25.2 


912 


74.8 




Marital status (n, %) 












Married 


671 


23.2 


2226 


76.8 


0.18 


Not married 


114 


26.1 


323 


73.9 




BMI, Body Mass Index; EPIC, European Prospective Investigation into Cancer. 



widowed or separated), from single to married, or from married 
to single. 

ANALYTIC METHODS 

Baseline characteristics of the sample, and baseline energy 
expenditure for physical activity and TV viewing time, were 
compared between participants who had retired and participants 
who remained employed at follow-up 1 using t tests for nor- 
mally distributed continuous variables and % 2 tests for categor- 
ical variables. Multivariable regression models were fitted to 
estimate the association between retirement and changes in 
physical activity and weekly TV viewing time. The reference 
exposure category comprised those individuals who did not 



experience the transition to retirement (remained employed). 
Models were adjusted for age, BMI, smoking, alcohol consump- 
tion and physical activity or TV viewing time (as appropriate) at 
baseline, and for changes in marital status and incidence of 
chronic disease between baseline and follow-up 1. 

Interaction terms for social class and sex were introduced in 
the regression models, and the significance of improvements in 
model fit was assessed using likelihood ratio tests. There was a 
statistically significant interaction between retirement and social 
class for changes in overall (p<0.006), recreational (p = 0.02), 
transport (p = 0.002), and occupational physical activity 
(p< 0.001) and TV viewing time (p = 0.04), but not for house- 
hold physical activity. A significant sex-retirement interaction 
was found for changes in overall (p< 0.001) and occupational 
physical activity (p<0.001). Analyses were therefore stratified 
by social class and sex. STATAV11 was used for the analysis. 

RESULTS 

Table 1 presents baseline characteristics of the sample by retire- 
ment status at follow-up 1. A total of 370 (23%) men and 415 
(24%) women had retired. These participants were older 
(p<0.001) and had slightly higher BMI (p = 0.005) on average 
than participants who remained in work. 

Table 2 compares unadjusted baseline physical activity energy 
expenditure and TV viewing time between participants who had 
retired at follow-up 1 and participants who remained in work, 
stratified by social class and sex. Baseline recreational, transport 
and household physical activity levels were similar among parti- 
cipants who retired and those who continued to work, whereas, 
occupational physical activity was already significantly lower 
among participants who were about to retire. Baseline overall 
physical activity was consistently lower among participants who 
were about to retire (ie, these participants had retired at 
follow-up 1), except for women from manual social classes. 
Women expended most of their weekly energy on activities in 



Table 2 Unadjusted overall and domain-specific physical activity and TV viewing time at baseline (1997-2000) stratified by social class and 
sex, by retirement status at follow-up 1 (2002-2006), EPIC-Norfolk cohort, UK 



Non-manual social class 
Men (n=970) 



Women (n=1145) 



Manual social class 
Men (n=630) 



Women (n=589) 



Baseline PA (MET h/wk) Mean SD 



p Value Mean 



SD 



p Value Mean 



SD 



p Value Mean 



EPIC, European Prospective Investigation into Cancer; MET, metabolic equivalent of task; PA, physical activity; TV, television. 



SD 



p Value 



Overall PA 

Retired 128.1 51.2 <0.001 133.8 42.9 <0.001 161.7 63.9 0.043 144.2 50.6 0.39 

Employed 145.3 49.3 145.3 43.1 173.8 66.1 148.2 48.0 
Recreational PA 

Retired 36.2 33.1 0.41 26.4 30.9 0.52 26.5 24.9 0.52 25.9 22.6 0.97 

Employed 34.4 26.1 36.2 29.3 27.6 24.7 25.9 24.8 
Household PA 

Retired 18.6 15.7 0.52 53.6 23.2 0.45 19.4 15.1 0.08 64.1 30.1 0.057 

Employed 19.3 14.2 52.3 24.5 17.2 14.3 59.1 26.6 
Transport PA 

Retired 8.3 15.6 0.10 5.6 9.1 0.050 10.1 18.6 0.20 8.4 13.9 0.14 

Employed 10.3 15.5 7.0 10.2 8.3 14.2 6.8 9.9 
Occupational PA 

Retired 64.9 36.8 <0.001 47.9 29.7 <0.001 96.4 54.2 0.002 45.9 32.8 <0.001 

Employed 81.6 39.8 58.3 31.6 112.5 56.9 56.5 34.0 
TV viewing time (h/wk) 

Retired 17.9 8.9 0.015 19.2 9.0 <0.001 21.8 8.6 0.004 22.3 9.1 0.003 

Employed 16.4 7.9 16.6 8.5 19.6 8.2 19.9 8.5 
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Table 3 Mean changes and associations between retirement and changes in physical activity and TV viewing among men from non-manual 
and manual social classes, EPIC-Norfolk cohort, UK, 1997-2007 



Retired Employed 

n=207 n=763 Unadjusted net effect of retirement Adjusted net effect of retirement 



PA (MET h/wk) 


Mean change 


SD 


Mean change 


SD 


0 


(95% CI) 


p Value 


p 


(95% CI) 


p Value 


Non-manual social class 






















Overall PA 


-49.2 


53.6 


-7.9 


52.3 


-41.2 


(-49.3 to -33.1) 


<0.001 


-40.9 


(-49.5 to -32.5) 


<0.001 


Recreational PA 


13.4 


41.6 


7.3 


33.4 


6.1 


(0.7 to 11.5) 


0.028 


7.2 


(1.3 to 13.1) 


0.017 


Household PA 


10.6 


17.9 


4.6 


15.3 


5.9 


(3.5 to 8.4) 


<0.001 


4.3 


(1.6 to 6.9) 


0.002 


Transport PA 


—7.3 


1 5.5 


—6.4 


13.9 


—0.9 


(—3.2 to 1 .2) 


0.39 


—2.7 


(—3.7 to —1 .7) 


<0.001 


Occupational PA 


-64.9 


36.8 


-12.9 


40.6 


-52.0 


(-58.1 to -45.9) 


<0.001 


-51.3 


(-57.1 to -45.5) 


<0.001 


TV viewing time (h/wk) 


5.4 


8.3 


2.4 


6.4 


3.0 


(1.9 to 4.1) 


<0.001 


2.6 


(1.4 to 3.8) 


<0.001 


Manual social class 






















Overall PA 


-70.5 


66.7 


-10.0 


77.4 


-60.5 


(-73.9 to -47.2) 


<0.001 


-49.6 


(-63.2 to -35.9) 


<0.001 


Recreational PA 


20.9 


42.2 


2.2 


36.2 


18.7 


(11.9 to 25.5) 


<0.001 


17.8 


(9.8 to 25.7) 


<0.001 


Household PA 


14.4 


23.5 


3.7 


15.9 


10.7 


(7.5 to 13.9) 


<0.001 


11.8 


(8.0 to 15.6) 


<0.001 


Transport PA 


-9.1 


18.6 


-4.6 


12.4 


-4.4 


(-6.9 to -1.9) 


0.001 


-2.0 


(-3.2 to -0.8) 


0.001 


Occupational PA 


-96.4 


54.2 


-10.7 


68.5 


-85.7 


(-97.3 to -74.0) 


<0.001 


-78.2 


(-88.9 to -67.5) 


<0.001 


TV viewing time (h/wk) 


6.6 


8.7 


2.3 


8.0 


4.3 


(2.8 to 5.8) 


<0.001 


3.9 


(2.2 to 5.6) 


<0.001 



Adjusted for age, BMI (Body Mass Index), change in marital status, PA or TV viewing time at baseline, incidence of chronic disease, alcohol consumption, smoking. 
EPIC, European Prospective Investigation into Cancer; MET, metabolic equivalent of task; PA, physical activity; TV, television. 



and around the home irrespective of their social class, while 
men expended most energy during work and on recreational 
activities. Participants who were about to retire watched slightly 
more TV than people who remained in work. 

Tables 3 and 4 present observed mean changes in physical 
activity and TV viewing time from baseline to follow-up 2, and 
the results of unadjusted and adjusted multivariable regression 
models examining the association between retirement and 
changes in physical activity and TV viewing time. From baseline 
to follow-up 2, a mean decrease in overall, transport and occu- 
pational physical activity was observed in all subgroups. The 
observed decline was larger among retirees than among partici- 
pants who remained employed, and greater in retirees from 
manual social classes, except for occupational physical activity 



among women. Mean recreational and household physical activ- 
ity and mean TV viewing time increased during the follow-up 
period, with consistently higher increases observed among parti- 
cipants who retired. 

After adjustment for confounders, retirement remained signifi- 
cantly associated with a greater mean decrease in overall physical 
activity over time compared to staying in employment (men: 
non-manual, -40.9 MET h/wk; manual, -49.6 MET h/wk; 
women: non-manual, -26.9 MET h/wk; manual, -31.6 MET h/ 
wk; all p< 0.001). Retirement was also associated with a decrease 
in transport and occupational physical activity among men and 
women from all social classes; and with a larger mean increase in 
recreational and household physical activity among men from 
manual and non-manual social classes, and women from non- 



Table 4 Mean changes and associations between retirement and changes in physical activity and TV viewing among women from non-manual 
and manual social classes, EPIC-Norfolk Cohort, UK, 1997-2007 



Retired Employed 

n=271 n=874 Unadjusted net effect of retirement Adjusted net effect of retirement 



PA (MET h/wk) 


Mean change 


SD 


Mean change 


SD 


P 


(95% CI) 


p Value 


P 


(95% CI) 


p Value 


Non-manual social class 






















Overall PA 


-32.8 


51.8 


-6.3 


52.0 


-26.5 


(-33.6 to -19.4) 


<0.001 


-26.9 


(-33.9 to -19.9) 


<0.001 


Recreational PA 


11.8 


34.7 


4.8 


29.7 


6.9 


(2.8 to 11.2) 


0.001 


6.8 


(2.4 to 11.1) 


0.002 


Household PA 


9.1 


29.3 


1.9 


25.8 


7.1 


(3.5 to 10.8) 


<0.001 


5.1 


(1.5 to 8.7) 


0.005 


Transport PA 


-4.6 


9.1 


-3.9 


9.8. 


-0.6 


(-1.9 to 0.7) 


0.35 


-1.4 


(-2.1 to -0.7) 


<0.001 


Occupational PA 


-47.9 


29.7 


-8.1 


39.4 


-39.8 


(-44.9 to -34.7) 


<0.001 


-38.2 


(-42.7 to -33.6) 


<0.001 


TV viewing time (h/wk) 


5.3 


7.3 


2.7 


6.9 


2.6 


(1.6 to 3.5) 


<0.001 


2.3 


(1.3 to 3.3) 


<0.001 


Manual social class 






















Overall PA 


-39.3 


56.3 


-2.6 


62.0 


-36.7 


(-48.1 to -25.2) 


<0.001 


-31.6 


(-43.4 to -19.7) 


<0.001 


Recreational PA 


10.6 


31.9 


4.9 


32.9 


5.6 


(-0.5 to 11.8) 


0.07 


4.6 


(-2.2 to 11.4) 


0.19 


Household PA 


4.2 


34.7 


0.5 


28.8 


4.2 


(-1.5 to 9.9) 


0.15 


5.2 


(-0.6 to 11.0) 


0.08 


Transport PA 


-7.4 


13.7 


-3.1 


9.5 


-4.2 


(-6.2 to -2.2) 


<0.001 


-2.2 


(-3.2 to -1.1) 


<0.001 


Occupational PA 


-45.9 


32.8 


-3.6 


47.8 


-42.3 


(-50.7 to -33.9) 


<0.001 


-39.9 


(-47.6 to -32.2) 


<0.001 


TV viewing time (h/wk) 


6.6 


9.0 


2.8 


7.7 


3.8 


(2.3 to 5.4) 


<0.001 


2.8 


(1.2 to 4.5) 


0.001 



Adjusted for age, BMI (Body Mass Index), change in marital status, PA or TV viewing time at baseline, incidence of chronic disease, alcohol consumption, smoking. 
EPIC, European Prospective Investigation into Cancer; MET, metabolic equivalent of task; PA, physical activity; TV, television. 
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manual social classes. No association between retirement and 
changes in mean recreational and household physical activity 
could be found for women from manual social classes. 
Retirement was also associated with a greater mean increase in 
weekly TV viewing time: the net increase was largest among men 
and women from manual social classes (men: + 3.9 h/wk; 
women: +2.8 h/wk; both p<0.001). 

DISCUSSION 

This large population-based study found that the transition to 
retirement was consistently associated with a net decline in 
transport and occupational physical activity, and a net increase 
in recreational and household physical activity, except for 
women from manual social classes. The transition to retirement 
was also associated with a net decrease in overall physical activ- 
ity. This study found a net increase in TV viewing time follow- 
ing retirement, with participants from manual social classes 
showing the largest net increase. 

A decrease in overall physical activity in retirement has been 
reported in several previous studies. 15 16 However, overall phys- 
ical activity was assessed more comprehensively in this study 
than in previous studies, permitting us to estimate changes 
across the retirement transition more accurately. The net decline 
in overall physical activity was larger among retirees from 
manual than from non-manual groups. This finding is consistent 
with those of previous studies, 15-17 and might be explained by 
the loss of higher levels of occupational physical activity among 
retirees from manual occupations (as suggested by higher levels 
of occupational physical activity at baseline), which is not com- 
pensated for by increases in other domains of activity. 

The net decline in transport physical activity in retirement 
might be explained by the loss of work-related active transport 
after exit from the labour force that was reported in a previous 
study. 12 Given that walking (for transport and for recreation) 
has been shown to be a preferred physical activity among older 
adults, 26 the promotion of utilitarian and recreational walking 
might be an effective approach for maintaining overall physical 
activity levels after the transition to retirement. 

The positive association between retirement and recreational 
physical activity is supported by the findings from previous 
studies. 15 27-29 However, by contrast with those studies, the 
association observed here was not consistent in that no associ- 
ation was found for women from manual social classes. One 
explanation might lie in the different assessments of recreational 
physical activity used in the studies. While this study used self- 
reports of duration, frequency and intensity of a clearly defined 
list of exercises, sports and gardening, most previous studies 
relied on participants' own concepts of recreational physical 
activity without providing exact definitions. This might have led 
to an overestimation of change in recreational physical activities 
because, as suggested in numerous qualitative studies, 30-32 older 
adults have broad understandings of recreational physical activ- 
ity that may also include household and transport physical 
activities. 

Retirement was associated with a net increase in household 
physical activity. The influence of retirement on household phys- 
ical activity has been overlooked in previous studies, but the base- 
line measures of household physical activity suggest that it might 
form an important component of overall physical activity in this 
period of life, particularly for women. Several recent studies have 
suggested that elderly women in particular, expend most of their 
total energy on household physical activity, and that exercise and 
sports might play only a minor role. 33 34 While household chores 
and other activities are often of relatively low intensity, they 



have, nevertheless, been shown to be associated with health bene- 
fits in older adults. 35 Interventions should raise awareness of the 
potential health benefits of household physical activities and 
strengthen participants' ability to perform chores and other activ- 
ities in and around the home. 

Some differences could be observed in the magnitude of the 
mean changes in physical activity and TV viewing time between 
occupational social classes. The observed mean decline in 
overall, transport and occupational physical activity was larger 
among retirees from manual social classes than among those 
from non-manual classes. The greater decline is likely to be 
attributable to the loss of higher levels of occupational physical 
activity among manual workers compared to non-manual 
workers. The observed mean increase in recreational physical 
activity (only for men) and time spent watching TV was larger 
in manual compared to non-manual workers following retire- 
ment. Previous studies have suggested that individuals with 
manual and physically demanding occupations often engage in 
less recreational physical activity after working hours and on 
weekends compared with employees in non-manual occupa- 
tions. 36 37 In retirement, occupational physical demands are 
removed and former manual workers may be more likely to 
adopt or increase recreational physical activity. 

A positive association between retirement and TV viewing 
time was also reported in one previous study. 29 Television 
watching is the most prevalent sedentary behaviour among 
older adults, 38 and is an independent predictor for all-cause and 
cardiovascular mortality and the metabolic syndrome. 39 40 
Further research is needed to examine whether and how an 
increase in time spent watching TV in retirement is related to 
the changes in physical activity in other domains of life. Future 
studies should also investigate the impact of retirement on other 
sedentary behaviours (eg, doing handicrafts or reading) and 
examine the independent effect of sedentary behaviour patterns 
on health in retirement. 

One of the main strengths of this study is the detailed and 
comprehensive assessment of physical activity that permitted the 
investigation of the association between retirement and domain- 
specific physical activity. While it is not possible to draw conclu- 
sions regarding the absolute levels of physical activity after retire- 
ment, to our knowledge this is the first study that has quantified 
the influence of retirement on changes in the energy expended in 
different domains of physical activity, thereby providing a more 
precise assessment of the impact of retirement. Other strengths 
include the comprehensive assessment of retirement based on 
three independent measurements, the prospective, population- 
based study design and the large sample size of the EPIC- 
Norfolk cohort from which the study sample was drawn. 

The study has several limitations. Physical activity and TV 
viewing time were self-reported and may, therefore, have been 
affected by measurement bias, such as recall and social desirabil- 
ity bias. For example, the EPAQ2 questionnaire assesses occupa- 
tional physical activity based on the average number of hours 
per week spent sitting (doing light or moderate work), standing 
(doing light or moderate work), walking (carrying nothing or 
something light, or carrying something heavy) and pushing or 
moving heavy objects, and the average number of stairs climbed. 
While this method considers different physical activities employ- 
ees might engage in during a typical work day, it might not be 
sensitive enough to detect the variability in the intensity and 
duration of different occupational physical activities from day to 
day, especially among manual workers. This may result in an 
overestimation of occupational physical activity among manual 
workers and, therefore, of the impact of retirement on their 
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overall physical activity. The transferability of the results might 
have been limited by the number of observations that were 
dropped because of missing data on occupational physical activ- 
ity in follow-up 2. However, results from a sensitivity analysis in 
which participants with missing occupational physical activity 
were categorised as retired were consistent with findings from 
the multivariable regression models (data not shown), suggesting 
that the effects of the missing observations were negligible. No 
details on the circumstances or the pathway to retirement that 
might have affected physical activity or TV viewing behaviours 
were available. However, participants with a chronic disease at 
baseline were excluded and analyses were adjusted for the inci- 
dence of a chronic disease between baseline and follow-up 1 to 
minimise the possible effects of ill health on the decision to 
retire and on physical activity. 

In conclusion, this study suggests that the transition to retire- 
ment is associated with a net decline in overall physical activity. 
Retirement might therefore be an important period for promo- 
tion of physical activity. Given the limited effectiveness of exist- 
ing interventions to promote adoption and, in particular, 
long-term maintenance of physical activity by older adults, 7 
physical activity intervention target at this time period may 
encourage more sustainable changes in physical activity behav- 
iour. Promoting household and transport physical activity, in 
addition to recreational physical activity, might be acceptable 
and appropriate approaches to raising and maintaining overall 
physical activity in retirement. This study also highlights the 
need for further research on the impact of retirement on seden- 
tary behaviour patterns. 



What is already known on this subject 



► Retirement has been associated with changes in recreational 
and overall physical activity. 

► The existing evidence is limited by the imprecise 
measurement of physical activity. 

► Evidence on the influence of retirement on physical activity 
in other domains of daily living (at home, for transport) and 
on sedentary behaviours is lacking. 



What this study adds 



► Using a comprehensive measure of physical activity, this study 
finds a net decline in occupational and transport physical 
activity, and a net increase in household and recreational 
physical activity following retirement. There was also a net 
decline in overall physical activity following retirement. 

► Promoting household and transport physical activity in 
addition to recreational physical activity may help support 
an active lifestyle in retirement. 

► Retirement was associated with a net increase in time spent 
watching TV, highlighting the need for more research on 
sedentary behaviour in this age group. 



Policy implications 



To promote healthy and active aging in retirement, a range of 
physical activities including recreational and household activities 
and active travel should be encouraged. 
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